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MEMORAWDUM I'OR: Assistant Deputy Director for Intelligence
SUBJmCT ¢ Proposed Contract with |
to Develop Optical Image Manipulation Techniques at a Cost
of

1. This memorandum requests approval for the commitment of funds
for a contract., The specific request is stated in paragraph 7.

2. a. The contract proposal is concerned with the problem of in-
creasing the amount of information extracted from degraded photographic
images., Primary emphasis is placed on developing the in-house sbadT £30.
pertise necessary to execute the manipulations involved, to calibrate the
specialized optical system required, and to extend the knowledge gained
to related problems.

b. ~ Experience has shown that to some extent on each mission, the
interpretability of important operational imagery is degraded by errors
in ceamera focus, image motion compensation, exposure, and other system
malfunctions. There is no exact measure of how often errors occur, but
it is known that there is not always an opportunity to reshoot the target.
Similar problems are encountered with attache and clandestine photography.
The only techniques currently available to improve degraded images are the
limited variations in developing and printing that can be performed by the
photographic laboratory. Experience has demonstrated that most of the degra-
dations present in the sophisticated NPIC imagery do not respond to these
classical remedies. In theory two alternatives have been available for
many years - one employing digital computers to perform the corrective
manipulations, the other using a coherent optical system. Both are com-
plex and expensive and until recently amounted to little more than labora-
tory curiosities. With the advent of special rapid data processing algo-
rithms, called Cooley-Tukey transforms, the computer approach has been
advanced to the point where photographic imagery can be investigated in
depth. With a similar impact, the introduction of a practical laser light
source overcame the low light level limitation of the coherent optical
system. These advances in the state—of—the—technology stimulated research
in both arecas. '

¢. ©Since the theory and mathematics of image manipulation can
be applied to either technique, each was a potential laboratory model for
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applied research. The optical system performed manipulations at the speed
of light; however, this proved to be a disadvantage. Like a football
coach with slow motion instant replay TV, the sclentist needs to examine
his model directly at selected stages of execution; the optical system

is too Tast. Fortunately, the digital computer provides the necessary
flexibility and the basic image manipulatbion research has becen performed
with this tool. As a result, the general validity of the theory has been
demonstrated experimentally.

d. In the operational environment a hybrid system will be neces-
sary. TFast manipulations on relatively large image areas will be performed
optically. When the target of interest involves minute detail, nonlincar
corrections, and maximum accuracy, the digital technigues will be employed.
The necessary digital research is already underway; requirements for the
optical portion are set forth below.

3. - a. The proposed contract would provide the direct theoretical
and. laboratory support necessary to develop and apply Optical Image Manip-
ulation (OIM) techniques to operational material in an in-house facility.
The project is planned for execution in three overlapping phases conducted
during a one year period., The first phase would involve development of
basic expertise and optical calibration. The contractor would conduct
two 3-5 day laboratory sessilons per month in for 2 optical engl-
neers and one technician. FEach session would develop the theory, design
and perform the experiment, evaluate the results, and plan the experiments
to be performed before the next session. In the second phase the contrac-
tor would participate in the operational imagery experiments and develop
the theoretical data necessary to determine viewing system specifications
in the final phase.

b. The proposed project would also provide essential knowledge
and advance the level of technology in several related areas which require
the same basic optical components and staff expertise as OIM. For example,
the characteristics of the viewing system used in examining the manipu-
lated images would be determined in a variety of configurations, while

meking sure that the viewing system iltself does not degrade the image.

In another application, the coherent optical system will serve as a tool
in the study of image non-lincarities such as those inherent in dual gamma
processing and color {ilm images. The effect of these distortions must be
determined before duplication standards cen be established. Other topics
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include extension of the power spectral density work to color film orig-
inals and the deveclopment of specilal holographic filters for improving
degraded images of written material., The latbter topic is of particular
interest to TSD/DDP, consequently, coordinalion has been affected with

|:| of that office.

d. The concepts to be used in this project are well established
theoretically. Ixperimental work has demonstrated that some improvement,
estimated subjectively, can be expected. The significance of the improve-
ment, in terms of improved information extraction with large areca opera-
tional imagery has yet to be determined. While there is no guarantec of
Success, the risk is judged to be small in view of the digital results %o
date and the demonstrated expertise of the proposed contractor.

e. The deliverable items will consist of 2% man-years of scien-
tific and technical support, a handbook of experimental and theoretical
details necessary to employ Optical Image Manipulation Techniques, and
preliminary design specifications for optical viewing systems.

b, | nas exceptionally well quali-
Tied personnel for this project, Their unsolicited proposal includes s
proprietary theory for utilizing optical image manipulation to optimize
information extraction from imagery. Accordingly, no other proposals have
been considered.

5. Follow-on action at approximately the same level of effort is
anticipated and would consist of a similar but more advanced, applica-
tions oriented program, with major emphasis on optical-digital hybrid
system characteristics., Specific projects resulting from this effort
will be Tunded as separate R&D items and will not necessarily be with

6. The lis appropriate; the Project Officer will
assign security classifications to the individual reports.
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to Develop Optical Image Manipulation Techniques at a Cost
of

{. Tt is requested that a negotiation with]|

|for a contract to conduct the program described alt a cost

not to cxceed {:::::::]be approved.

ARTHUR C. LUNDAHL
] Director
National Photographic Interpretation Center

Attachments:
1. Proposal
2. Form 2420

APPROVED:
Assistant Deputy Director for Intelligence Date
Distribution:
Original - NPIC/TSSG/SC&PS
1 - ADDI
2 - NPIC/ODir
1 - NPIC/mSSG
1 - NPIC/TSSG/RED
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REQUEST TO PROCUREMENT DTV ISTON FO& S anC .
(other than properiy or building maintenance and repairs) l\\
OFF1CC/0 1Y/ DR T T Vweauest no. 7 |oatc oF requesT I CERTIFY THAT FUNDS (N THE ESTiMATED
7 ”,,, 7/ MOUNTY OF § ~
m B 5500~ 70 -LB M h (O AM : \\An[
TSSG /:Rl‘ D/A1 55 arc AVATLABLE. CHARGE 70 FAN . _____ ,:,._\._
FROJECT TITLE T T PROJECT OR CONTACT OFF ICER TexTeEns 10N "SIGNATURE OF BUDGET OFFICER  DAYE-
Optical Image 5 55%1
Manipulation | | 7
CONTRACTOR (if known) T PROPOSAL NO, AND DATE CONTRACT & TASK ORDER NO. {if known)

TYPE OF SERVICE REQUESTED

TECHNICAL INSPECTION IS

RESEARCH/DEY

QTHER GOVT.
GRAMNT

REPALR

HAIMTENANCE

MODEFICATION

TRANSFER OF FUNDS TO
AGENCY
(specify if applicable)

[ Jrecervine prror 1 &

APPLICABLE ONLY TO REPAIRS AND MODIFICATIONS

REQUIRED BY

“ITECHNICAL MONITOR

I:I \TEMS Te BE PICKED UP

1TEMS TO0 BE

REDELIVERED T0:

un]w | services PerFoRMED AT:

: CONTRACT CLASSIFICATION

SECRET

WORK CLASSIFICATION HARDWARE

Unclassified

CLASSIFICATION |REPORTS CLASSIFICATION

SECRET

Optical Image Manipulation.

SIHORT SUBSTANTIVE TITLE AND/OR DESCRIPTION OF SERVICE TO BE PERFORMED

This program will e

stablish an operational

in~house facility for the manipulation of degraded imagery.

(See reverse for specific information
required on R&D requests.)

APPROVAL ) - o
DESIGNATION S1GNATURE - _DA_TE -
- ] PROCUREMENT DIVISION USE
OATE RECEIVED IN PD RECORDED BY SECTION ASSIGNED 7O NEGOTI1ATOR
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to conduct this project. The work involves applicatibn of a propriectary tech-

nigue for characterization of the performance of the manipulation system

bused on commnications theory. Accordingly, no other proposals have been

requested.

has the sclentific expertise required.

s, PHOPOSAL

Attached

3. UFUIVERABLE 1TEMS

HEFORTS REQUIRED

 HARUWARE (state type and number)

OTHER

2_ wa. of copres | K] montuey [} iwteriw (X quarTerLy X Finac

&. GFE REQUIRED

None
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